A Rac1/phosphatidylinositol 3-kinase/Akt3 anti-apoptotic pathway, triggered by AlsinLF, the product of the ALS2 gene, antagonizes Cu/Zn-superoxide dismutase (SOD1) mutant-induced motoneuronal cell death.
AlsinLF, the product of the ALS2 gene, inhibits Cu/Zn-superoxide dismutase (SOD1) mutant-induced neurotoxicity via its Rho guanine nucleotide-exchanging factor domain. We here identified Rac1, a Rho family small GTPase, as a target for the Rho guanine nucleotide-exchanging factor activity of alsinLF. Rac1 associates with alsinLF. The amount of the GTP form of Rac1 is up-regulated by enforced overexpression of alsinLF. We further found not only that constitutively active Rac1 suppresses motoneuronal cell death induced by SOD1 mutants but also that the neuroprotective activity of alsinLF was completely inhibited by knocking down the endogenous Rac1 expression with small interfering RNA for Rac1, indicating that Rac1 is the major effector for alsinLF-mediated neuroprotection. Such alsinLF/Rac1-mediated neuroprotection occurs specifically against the SOD1 mutant-induced cell death but not against the cell death induced by any other neurotoxic insults in motoneuronal NSC34 cells. We further demonstrated that the alsinLF/Rac1-mediated neuroprotective signal is transmitted to the phosphatidylinositol 3-kinase/Akt anti-apoptotic axis. Among three Akt family proteins, Akt3 is the major downstream mediator for alsinLF/Rac1-mediated neuroprotection, which is specifically effective against SOD1 mutant-induced neurotoxicity.